Introduction
Technological innovation has changed how academic journals are edited and published, how manuscripts submitted to them are reviewed, and how the impact of their published content is measured. 1 Technological innovation has also raised expectations for universal access to knowledge. 2 The phenomenon having the greatest impact on scholarly publishing today is the open access (OA) movement. 3 To be considered an OA publication, a journal must allow authors to self-archive their articles in free-access institutional or specialist repositories or to make their work available on their own website (referred to as green OA); alternatively, journals can make the content freely available on the platforms that host their published content, group of universities, 15 or authors with publications in journals owned by the same publishing group. 16 We consider a greater array of variables that may influence authors' opinions than have studies focused more narrowly on issues such as age, 17 academic rank, 18 academic experience, 19 and discipline. 20 Communication research indicates that individuals' media choices and habits influence the type of content they consume and the manner in which they consume it. 21 We undertook our study on the premise that scholars' use of and attention to media, specifically online media and services, might relate to their perceptions of emerging trends in scholarly communication. We wanted to test for possible associations between scholars' perceptions of the aforementioned innovations in academic publishing and the ways in which these individuals use Internet services in general and social-networking platforms in particular.
Research Questions
The main objective of this study was to gain a better understanding of the perspectives of contributors to Spanish academic journals regarding changes taking place in scholarly communication. Another objective of this study was to determine the degree to which particular variables (age, gender, professional experience, and perceptions and use of social-networking platforms) influence authors' opinions of changes afoot in the way scholarly articles are now being reviewed and published. With these objectives in mind, we formulated the following research questions to guide our study: 
Methodology
The survey we employed in this study was divided into sections. The first section asked socio-demographic questions about the respondent's gender, age, academic experience, country of residence, and main area of knowledge per Scopus subject-area classifications. Later, those subject areas were grouped into four main categories, mimicking the structure of the Spanish National Agency for Evaluation of Higher Education: arts and humanities, social sciences, engineering, and sciences. In a second section devoted to Web 2.0 services (that is, social media websites and scholarly networking platforms), respondents were asked to indicate whether they maintained a personal blog or had accounts with Twitter, Facebook, LinkedIn, Academia.edu (abbreviated AE hereinafter), ResearchGate (abbreviated RG hereinafter), or Mendeley. The next section employed an intensity scale, that is, a Likert scale anchored at 0 (low end, negative) and 6 (high end, positive) to measure the respondents' engagement on Facebook, Twitter, and AE and RG (these last two were grouped together for the purposes of this part of the survey). 22 Respondents were then asked whether they were familiar with the emerging trends in scholarly publishing, which we described in our introduction. Those who responded 'yes' were asked to indicate their level of agreement with a series of statements, extracted from a qualitative study of opinions and attitudes held by editors of Spanish scholarly journals on the same topics. 23 Author email addresses were gathered from a screening sample of 1279 articles published in 2015 and 2016 by fifteen scholarly journals, following previous studies, 24 all of the journals affiliated with or edited at a Spanish institution, as registered in the 'country' field in the Scopus database. Language was not a criterion, and Spanish journals that publish papers in English were included in the sample. The sample comprised journals indexed in at least one of the following subject categories: architecture, building and construction, civil and structural engineering, communication, education, geography, history, history and philosophy of science, language and linguistics, law, library and information science, mechanics of materials, medicine, planning and development, political science and international relations, psychology, sociology, and sports science. Most of the sampled journals belong to social science disciplines, which explains the high percentage of social science scholars among our survey respondents (a consideration we return to in our discussion).
Because some authors published more than one article in the sample time period, their email address appeared more than once. Duplicate email addresses were identified and merged into one record. The final list of authors totalled 1254. Invitations to participate were sent to these authors by email on 12 February 2017. To ensure that an adequate number of recipients responded, a reminder message was sent on 20 February.
Recipients were given until 28 February to complete the online questionnaire, created and submitted via the Forms app in Google Drive. The survey was in Spanish, so the statements that appear in Tables 2-4 have been translated into English.
Of the 1254 authors contacted, 295 (24 per cent) participated (see Table 1 for a socio-demographic description of the participants). This rate of participation is comparable to the percentages reported in three recent and similar studies, which were 26 per cent, 27 per cent, and 23 per cent, respectively. 25 To facilitate comparison across categories, responses to the statements on a graduated scale-the intensity, or Likert, items on the s urvey-were divided into two groups. Answers 0-2 on the scale were classified as negative and answers 3-5 as positive. (Note that not all participants answered every question, so counts within the categories of Table 1 do not all total 295. Percentages were rounded to whole numbers in all tables.)
Results
Although the overwhelming majority of survey participants (92 per cent) knew about OA, far fewer were familiar with open peer review (65 per cent) and even fewer had a working understanding of altmetrics (41 per cent).
Open Access
The statements on which respondents across the board expressed the highest degree of agreement concerned the positive aspects of OA. As for its downsides, respondents' agreement with statements fell below 50 per cent or even 20 per cent. In Table 2 , a total of 272 respondents (92 per cent) agreed with the statement 'I know what open access is. ' Respondents who agreed with the other six statements concerning OA-columns [2] to [7] -represent a subset of the respondents summed in column [1] . The percentages in the cells of each row, for columns [2] to [7] , were calculated with the number in column [1] as the denominator.
Respondents across the board also tended to agree with the statement asserting that OA offers the public greater access to scientific findings: 89 per cent of respondents aged 51-60 endorsed this assertion (column [2] ). Early career academics tended to agree with the statement that OA facilitates access to scientific and scholarly knowledge to a somewhat greater degree than did more experienced respondents. Age and academic experience tended to influence the attitudes expressed by survey participants. Younger respondents and those at an early stage of their career agreed that OA increases the visibility of articles and their possibility of being cited.
Older authors and those with more academic experience were a bit more skeptical about the potential of OA to increase the visibility of scholarly output and the number of citations (column [6] ). Mendeley users were more apt to agree that OA makes authors pay to publish their articles than other categories of study participants. The percentage of older respondents who agreed with this assertion was also above the average for the sample as a whole. Somewhat curiously, respondents aged 41-50 were relatively less inclined to support this assertion. Participants who did not use RG or AE were least apt to believe that OA made authors pay to publish (column [7] ).
Respondents aged 31-40 (70 per cent) as well as those with less than five years of career experience (76 per cent) agreed more strongly with the statement 'From a publisher's perspective, OA is less profitable than paywall and subscription models' than other study participants (column [4] ). Respondents who maintained personal blogs or used Mendeley also expressed higher than average levels of support for this opinion (72 and 71 per cent, respectively).
Open Peer Review
More than half of the participants felt that a deeply rooted cultural resistance to criticism was likely to impede broad acceptance of open peer [7] -represent a subset of the respondents summed in column [1] . As with Table 2 , the percentages in the cells of each row, for columns [2] to [7] , were calculated with the number in column [1] as the denominator. Agreement with the view that reviewers are naturally reluctant to criticise their peers openly was higher among older professors and more veteran professors (column [3] ). Early career academics expressed a higher level of agreement with the assertion that open peer review can improve the quality of research findings (83 per cent for those with less than five years of career experience; column [4] ). Survey participants who used social media agreed with this statement to varying lesser degrees that were nevertheless consistently above the average for all survey participants.
A significant percentage of the respondents who viewed social networking in a positive light recognised problems typically associated with open peer review: 74 per cent of those who regarded RG and AE positively, and 78 per cent of those who expressed a positive attitude toward Facebook, also recognised that 'such a system would be difficult to implement in my country given its deeply rooted cultural resistance to criticism. ' There was a difference of opinion between female and male study participants regarding the possibility that authors might attempt to manipulate the process by recruiting colleagues they felt would offer positive evaluations: 52 per cent of males versus 67 per cent of females (column [6] ).
Altmetrics
In their responses to the final section of the survey, respondents did not hold a particularly high opinion of altmetrics. Although the majority viewed them as a complement to the well-established impact factor, respondents were aware that they could be easily manipulated and that they were not sufficiently rigorous. [4] For publishers, OA makes less profit than paywalls and subscription models.
[5] Unlike paywalls and subscriptions, OA undermines the scholarly value of articles.
[6] OA increases the visibility of articles and their probability of citation. [7] In OA, authors must pay to publish. Participant variable [1] No. (%) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) [6] No. (%) [7] No. (%)
All 272 (92) 258 (95) 241 (89) 178 (65) 47 (17) 246 (90) 119 (44) Social sciences
170 (91) 163 (96) 148 (87) 111 (65) 23 (14) 155 (91) 66 (39) Gender Male 148 (91) 142 (96) 133 (90) 96 (65) 24 (16) 132 (89) 59 (40) Female 119 (92) 111 (93) 103 (87) 78 (66) 23 (19) 109 (92) 59 (50) Age (years) ≤ 30
25 (83) 24 (96) 24 (96) 17 (68) 2 (8) 23 (92) 9 (36)
31-40
66 (100) 66 (100) 60 (91) 46 (70) 14 (21) 64 (97) 29 (44) 41-50
91 (92) 86 (95) 80 (88) 60 (66) 14 (15) 84 (92) 34 (37) 51-60
70 (95) 62 (89) 58 (83) 43 (61) 15 (21) 56 (80) 36 (51) ≥ 61
19 (90) 19 (100) 18 (95) 11 (58) 2 (11) 18 (95) 10 (53) Experience (years) ≤ 5
42 (86) 42 (100) 42 (100) 32 (76) 6 (14) 42 (100) 17 (40) 6-15
95 (94) 89 (94) 78 (82) 60 (63) 17 (18) 84 (88) 40 (42) (continued)
16-25
86 (93) 81 (94) 79 (92) 55 (64) 14 (16) 78 (91) 42 (49) ≥ 26
48 (92) 45 (94) 41 (85) 30 (63) 10 (21) 41 (85) 20 (42) Use Twitter? Yes 114 (93) 110 (96) 104 (91) 79 (69) 16 (14) 106 (93) 46 (40) No 158 (91) 148 (94) 137 (87) 99 (63) 31 (20) 140 (89) 73 (46) Use Facebook? Yes
(92)
148 (94) 140 (90) 79 (69) 26 (17) 106 (93) 46 (40) No 117 (91) 110 (94) 101 (86) 73 (62) 21 (18) 99 (85) 52 (44) Use LinkedIn? Yes 115 (97) 112 (97) 105 (91) 78 (68) 19 (17) 106 (92) 55 (48) No 157 (88) 145 (92) 135 (86) 99 (63) 27 (17) 139 (89) 64 (41) Have personal blog? Yes
(98)
43 (100) 40 (93) 31 (72) 7 (16) 40 (93) 19 (44) No 229 (91) 214 (93) 200 (87) 146 (64) 39 (17) 205 (90) 100 (44) Use AE? Yes
125 (96) 120 (92) 89 (68) 27 (21) 122 (94) 56 (43) No 142 (88) 133 (94) 121 (85) 89 (63) 20 (14) 124 (87) 63 (44) Use RG? Yes 176 (97) 169 (96) 162 (92) 115 (65) 34 (19) 160 (91) 84 (48) No 96 (84) 89 (93) 79 (82) 63 (66) 13 (14) 86 (90) 35 (36) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) [6] No. (%) [7] No. (%)
Use neither RG nor AE 59 (79) 54 (92) 47 (80) 40 (68) 8 (14) 52 (88) 22 (37) Use Mendeley? Yes 62 (97) 60 (97) 59 (95) 44 (71) 12 (19) 58 (94) 36 (58) No 120 (91) 197 (94) 181 (86) 133 (63) 34 (16) 187 (89) 83 (40) Pos. attitude to Facebook
(92)
45 (92) 42 (86) 30 (61) 4 (8) 45 (92) 20 (41) Neg. attitude to Facebook
210 (94) 196 (88) 145 (65) 42 (19) 198 (89) 97 (44) Pos. attitude to Twitter 60 (94) 55 (92) 52 (87) 38 (63) 19 (32) 50 (83) 29 (48) Neg. attitude to Twitter
(91)
203 (96) 189 (89) 140 (66) 28 (13) 196 (92) 90 (42) Pos. attitude to RG and AE
(99)
134 (99) 131 (96) 90 (66) 26 (19) 126 (93) 62 (46) Neg. attitude to RG and AE
(86)
131 (96) 128 (94) 88 (65) 24 (18) 123 (90) 60 (44) SD 59 (4) 56 (3) 52 (5) 38 (4) 10 (4) 53 (4) 25 (5) Participant variable [1] No. (%) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) [6] No. (%) [7] No. (%) [2] Open peer review is more likely to be tainted by personal biases and grudges. [3] Reviewers are naturally reluctant to criticise their peers openly.
[4] Open peer review can improve the quality of research findings.
[5] Such a system would be hard to implement in my country given cultural resistance to criticism.
[6] Authors may manipulate the system by recruiting colleagues expected to give positive evaluation. [7] Open peer review enhances the transparency of the evaluation process. Participant variable [1] No. (%) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) [6] No. (%) [7] No. (%) All
(65)
91 (47) 116 (60) 115 (60) 124 (65) 112 (58) 116 (60) Social sciences 124 (67) 53 (43) 74 (60) 76 (61) 80 (65) 73 (59) 80 (65) Gender Male
47 (45) 65 (62) 61 (58) 65 (62) 55 (52) 59 ( 48 (57) 52 (62) 57 (68) 56 (67) 55 (65) Age (years) ≤ 30
17 (57) 7 (41) 9 (53) 11 (65) 7 (41) 10 (59) 9 (53)
31-40
46 (65) 19 (41) 26 (57) 30 (65) 32 (70) 26 (57) 29 (63) 41-50
64 (65) 33 (52) 38 (59) 36 (56) 44 (69) 45 (70) 41 (64) 51-60
54 (73) 28 (52) 36 (67) 32 (59) 33 (61) 25 (46) 32 ( 13 (54) 12 (50) 20 (83) 17 (71) 14 (58) 14 (58) 6-15
70 (69) 28 (40) 44 (63) 37 (53) 43 (61) 37 (53) 45 (64) 16-25
64 (70) 32 (50) 38 (59) 39 (61) 41 (64) 41 (64) 40 (63) ≥ 26 33 (63) 17 (52) 22 (67) 18 (55) 22 (67) 19 (58) 17 (52) Use Twitter? Yes
(68)
37 (44) 44 (52) 56 (67) 60 (71) 51 (61) 53 (63) No 108 (62) 54 (50) 72 (67) 59 (55) 64 (59) 61 (56) 63 (58) Use Facebook? Yes
(64)
52 (49) 63 (59) 72 (67) 73 (68) 67 (63) 67 (63) No 85 (66) 39 (46) 53 (62) 43 (51) 51 (60) 45 (53) 49 (58) Use LinkedIn? Yes 83 (70) 38 (46) 47 (57) 56 (67) 57 (69) 49 (59) 53 (64) No 109 (61) 53 (49) 69 (63) 59 (54) 67 (61) 63 (58) 63 (58) Have personal blog? Yes 33 (75) 17 (52) 21 (64) 22 (67) 21 (64) 22 (67) 24 (73) No 159 (63) 74 (47) 95 (60) 93 (58) 103 (65) 90 (57) 92 (58) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) [6] No. (%) [7] No. (%)
Use AE? Yes 93 (70) 44 (47) 55 (59) 65 (70) 62 (67) 53 (57) 57 (61) No 99 (61) 47 (47) 61 (62) 50 (51) 62 (63) 59 (60) 59 (60) Use RG? Yes 133 (73) 67 (50) 83 (62) 84 (63) 95 (71) 82 (62) 79 (59) No 59 (52) 24 (41) 33 (56) 31 (53) 29 (49) 30 (51) 37 (63) Use neither RG nor AE 35 (47) 16 (46) 21 (60) 16 (46) 16 (46) 20 (57) 22 (63) Use Mendeley? Yes 48 (75) 21 (44) 32 (67) 31 (65) 33 (69) 29 (60) 30 (63) No 144 (62) 70 (49) 84 (58) 84 (58) 91 (63) 83 (58) 86 (60) Pos. attitude to Facebook 40 (75) 22 (55) 24 (60) 25 (63) 31 (78) 23 (58) 24 (60) Neg. attitude to Facebook 152 (63) 69 (45) 92 (61) 90 (59) 93 (61) 89 (59) 92 (61) Pos. attitude to Twitter 41 (64) 22 (54) 26 (63) 23 (56) 26 (63) 26 (63) 21 (51) Neg. attitude to Twitter 151 (65) 69 (46) 90 (60) 92 (61) 98 (65) 86 (57) 95 (63) Pos. attitude to RG and AE 100 (43) 55 (55) 61 (61) 60 (60) 74 (74) 63 (63) 56 (56) Neg. attitude to RG and AE
(67)
36 (39) 55 (60) 55 (60) 50 (54) 49 (53) 60 (65) SD 40 (14) 19 (10) 24 (12) 25 (12) 27 (13) 23 (11) 24 (12) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) [6] No. (%) [7] No. (%) [2] Altmetrics can be easily manipulated.
[3] Altmetrics provide a rigorous measurement of an article's impact.
[4] Altmetrics let authors distinguish their work's impact on academic audiences vs. the general public.
[5] Altmetrics constitute a complement to the traditional impact factor measures.
Participant variable [1] No. (%) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%) (7) 20 (27) 13 (21) 17 (23) 21 (29) No. (%) [2] No. (%) [3] No. (%) [4] No. (%) [5] No. (%)
In Table 4 , a total of 120 respondents (41 per cent) agreed with the statement 'I know what altmetrics are' (see column [1] ). Respondents who agreed with the other four statements concerning altmetrics-columns [2] to [5] -represent a subset of the respondents summed in column [1] . As with Tables 2 and 3 , the percentages in the cells of each row, for columns [2] to [5] , were calculated with the number in column [1] as the denominator.
An analysis of survey responses by age group reveals that 49 per cent of the participants aged 31-40 and 36 per cent of the participants aged 51-60 were familiar with altmetrics. Nevertheless, a comparison of responses on this topic from the angle of professional experience indicates that early career researchers knew less about this form of measurement than their more veteran counterparts. A breakdown of the study population by years of professional experience indicates that only 27 per cent of respondents with less than five years of experience in their field were aware of how altmetrics function compared with 36 per cent with 6-15 years, 51 per cent with 16-25 years, and 46 per cent with more than 26 years of professional experience.
Discussion
Our findings, which indicate that most contributors to Spanish scholarly journals hold a favourable opinion of OA, generally coincide with those of similar studies. 26 Our respondents were less aware and more cautious, however, about two other innovations in scholarly publishing that are not as well tested in practice-open peer review and altmetrics.
Although larger percentages of older respondents and respondents with more years of experience recognised the advantages of OA, above average percentages of the same groups also agreed with its drawbacks. This suggests some conservatism on their part that may relate to their prolonged acquaintance with other publishing frameworks and practices, a circumstance that could explain their tempered confidence in the concept. Nevertheless, a link was detected between the length of respondents' professional experience and their awareness and understanding of altmetrics.
A positive attitude toward online social networks did not necessarily translate into enthusiasm for emerging trends in scholarly publishing. Respondents claiming to have a positive opinion of Twitter demonstrated the lowest level of support of any segment of the study population for the assertion that OA enhances the visibility of scholarly articles. One possible explanation for this seeming contradiction could be that these authors attributed the visibility of their scholarly output as much to their personal efforts to promote their work as to the effect of a journal's OA policy.
Study participants with positive attitudes toward social media tended to agree with the statements positing negative aspects of open peer review, especially the possibility of evaluations being tainted by personal biases and agendas. Respondents with negative feelings about RG and AE supported this notion to a lesser degree (39 per cent) than those who viewed these sites in a positive light, 55 per cent of whom agreed with this assertion.
Our findings concerning the attitudes of academics at an early stage of their career are in line with those of other studies that have noted the widespread reluctance of younger scholars to accept open peer review practices. 27 A previous study analysing the attitudes of reviewers for a Spanish scholarly journal and another study conducted in Turkey found widespread resistance to open peer review. 28 One point on which we detected a difference of opinion among social media users was the question of whether or not open peer review actually improves the quality of research findings. Our findings indicate a link between familiarity with these platforms and more positive attitudes on the part of academics toward open peer review.
As for doubts and drawbacks regarding open peer review, one should keep in mind that few academic journals devoted to the social sciences and none of the Spanish publications analysed for this study have adopted these practices, so the context in which the participants responded to statements about open peer review may have been purely hypothetical. The fact that respondents who engage in academic social networking are aware of the positive aspects of open peer review in no way precludes the possibility of their being equally aware of its downsides, one of which is its potential vulnerability to manipulation.
Female respondents expressed more doubts about the open review process than their male colleagues. This could be a result of the various forms of gender discrimination they suffer, which range from their articles being cited less often than those written by male authors to a lower probability that their requests for funding will receive positive evaluations. 29 Female study participants' relative lack of enthusiasm for open review, a process that does not protect authors' anonymity, could be related to a perception that traditional blind peer review constitutes a hedge against gender bias.
The general lack of knowledge about altmetrics among participants in this study is consistent with previous research on other types of university professionals such as librarians. 30 Almost half of the RG users in our survey population (49 per cent) claimed to be familiar with the concept. As RG has developed the ResearchGate Score, a proprietary means of measuring scientific reputation based on a mix of altmetrics and more traditional bibliometrics, it is not particularly surprising that scholars using that platform would have a better than average grasp of what altmetrics are about. 31 The findings of this study fall in line with those of others indicating that the open peer review process tends to be more frequently employed in the biomedical sciences than in the social sciences. 32 (Note that a small proportion of our participants represented the sciences, while the majority represented the social sciences.) Traditionally, experimental sciences have been in the vanguard of changes in scholarly communication, as happened with OA. That could explain why many of our respondents, the majority of whom represented the social sciences and humanities, were unaware or skeptical of open peer review and altmetrics. It would be worth exploring whether implementing open peer review practices in classroom settings could change future researchers' attitudes toward the practice. 33 Limitations and Further Research The extent to which the findings of this study can be generalised is admittedly limited. One must bear in mind that our population of respondents was restricted to authors of articles published in Spanish scholarly journals. As this choice of study design predetermined that a majority of our respondents would live and work in Spain, what this article offers is essentially a snapshot of opinions and attitudes of academic authors in one country. It is nevertheless worth noting that the scope of this study was not restricted to a single institution or disciplinary domain. The data generated can therefore be used to draw comparisons with the status quo on this topic in other countries and cultural contexts. As our response rate from academics working in the social sciences was higher than that of academics in other disciplines, the opinions of these other groups are under-represented in our findings.
We suggest that future studies measure academics' specific use of each social media service with an eye to determining whether the strategies these services employ lead to differing perceptions of OA, open peer review, altmetrics, and other changes in the scholarly publishing landscape.
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